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MFTHOD AND DEV If:^: fOR OPERATING 
A yj jnWT VfClTON SYS TKM FOR CARS 

rpng<! REFERENC F TO RFt.ATF f^ APPT fOATION 

jOOOll This anplicarion k a national Sta g" PrT/P.P2Qft<^ffl1 1517 file4 Qgpber 17. 
^00^ and based "P^n BE 102 49 8 1 <^ 4 filed Octob<^ ?4 ?.Q02 im4CT the fatemqtional 
Convention. 

RACKGROUNn OF TH£ INVENTION 

field of the Invention 

[0002] The invention relates to a nwthod for operation of an auionjobile night vision 
system, and to an apparatus for use of the method for operation of an automobile night vision 

System. 

fleficriptio n ftf Related An 

[0003) Poor visibiUty at night is a snress-creating and dangerous simation in road traffic, 
which is feared by many drivers. As a consequence of poor visibiUty, the accident probabiUty 
at night is considerably higher than when driving in the daytime and in good visibility. In the 
foture, automobiles will be equipped with night vUion systems in order to improve road 
traffic safety. The night vision systems which will be used for this purpose normaUy operate 
in the near infrared wavelength band (NIR). Since the radiation from the NIR headlights 
which are used in conjunction with automobile night vision systems is invisible to the human 
eye, this represents a danger against which people must be protected. However, protection 
against the NIR radiation is only one reason why night vision systems can be operated only in 
very specific conditions. 

[00041 A system for assisting the driver's visual capabiUties when driving at night is 
proposed on the Toyota Motor Corporation internet page a Qvw.mftW.C<?-iP/Showroom/A ll 
tnvnta iineut»/LaiidCniisetCvflnus/ ^«fptv/Sndex.html. When dipped headUghts are switched 
on. the sysiem shows the road profile, which is difficult to see in front of the light beam of 
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the vehicle, and ihe objects located in the surrounding area. The system also provides 
assistance to long-distance vision, in particular in situations in which it is impossible to drive 
on main beam. In this case, the night vision system uses invisible near infrared rays, which 
are not perceived by the human eye. The energy, which is invisible lo the human eye, is 
recorded by an IR camera fined in the vehicle, and is processed to form an image. The 
processed image is then projected by means of a head-up display onto the vehicle windshield. 

5riMMARY THF TNVP-NTION 

[0005] For safety reasons, the "Night-View" system must not be used as the sole source 
of vision. The system safety can in this case be adversely affected by a large number of 
factors, such as rain, a dirty windshield, poorly reflective clothing, etc. 

[0006] Furthermore, there is the possibility of danger to people in the vicinity of the 
vehicle as a result of the invisible radiation from the IR illumination, for which reason the 
infrared transmitter should not be looked at for a lengthy period from short range. 

{O0O7] The foUowing operating conditions must therefbre be satisfied at the same time 
for operation of the night vision system: ignition ON, sunounding area dark, headlights ON, 
night-view switch ON. and fiathermore the speed of travel must be at least 30 km/h. The 
disadvantage in this case is that the system cannot be designed to be flexible, and cannot be 
operated such that it is adapted to different situations. 

(0008J The invention is thus based on the object of providing a novel method for 
operation of an automobile night vision system, as weU as an apparaws for use of the method 
as claimed in the prooharootoriging olouacj of papait oloima I and 10 . which allows the night 
vision system to be designed to be flexible, and allows the system to be operated such that it 
is ntatcbed to different situations. 



(00091 Acoording to tho invention, the objoot in oohiovod by a modiod oad cm opporatuo 
having tho f e oturoa of patont okuma I and 10. A odvnntngooua tofmemonto <md dcwolopmonts 
of tho invention or e cpooifiod in the dopondom oloims T 
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[OOlOl According to the invention, a night vision system is operated on a vehicle. The 
night vision system in this case has an iUomination unit for transmission of infrared radiation, 
by which means the surrounding atea in finont of the vehicle is preferably iUianinated. The 
infrared radiation which is reflected on the road surface and on other objects is detected by 
means of an image recording unit which is sensitive to the infrared wavelength band. An 
image processing unit is provided for evaluation of the detected data from the surrounding 
area. In this case, the purpose of the image processing unit is not only to convert the data 
from the surrounding area to an image, but also to allow object identification to be carried 

out. 

lOOllI The conipoiicnts of ihc night vision syaiem can be driven individually in a 
particularly advantageous manner by means of at least one control signal. In this case, the 
control signal may, for example, be a control signal which is generated by an image 
processing unit, by an image recording unit, by ftirtber vehicle^intemal systems or by user 
inputs (for example by means of a pushbutton or foot-operated switch). It is thus possible to 
operate the individual components of the night vision system in different constellations. The 
invention therefore also for the first time makes it possible to operate tiie night vision system 
such that it is flexibly matched to di^reni situations. In this case, all of the operating 
conditions need not necessarily be satisfied at the same time for operation of the individual 
components of the night vision system in dififerent constellations, 

100121 to one embodiment of the invention that results in an improvement, an optical 
display is provided as an additional component for the night vision system. The optical 
display is used primarily to display information ftom the surrounding area detected by means 
of the IR camera. The optical display furthermore makes it possible to display other 
information produced by the image processing unit, as well. For example, this may be image 
data which represents object data or distance data. The optical display can be designed to be a 
head-up display in this case. An embodiment is also feasible in which a display is integrated 
in the vehicle coclqpit, for the optical display. 

[00131 In a further embodiment of the invention which results in an improvement, the 
night vision system is addiiionaUy equipped with an interface. The night vision system can 
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interchange infbimation wiih vehicle- iniemal systems via die imerface. In this case, on the 
one hand, vehicle-internal systems can activate the components of the night vision system 
while, on the other hand, individual components of the night vision system can also transmit 
control signals to vehicle-internal systems, 

[00141 By way of example, a navigation appliance which is fined in the vehicle can 
activate the night vision system automaticaUy at the appropriate time when the vehicle is 
approaching a tunnel, and shonly before driving into the tunnel, on the basis of information 
from digital maps. 



lOQlSl The image daia which is detected by means of rhe camera of the night vision 
system (with the camera advantageously being located in the area which is cleaned by the 
windshield and/or headlight cleaning system) can be evaluated in order to detect din on the 
windshield or headlights, and then to transmit a control signal to the control unit for the 
HeViipM nnr) h#^AdH<7>it ri^^nina «v«;reTn. and to activate the headlight cleanini; system. The 
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